The fern-leaved monkeyflower, Mimulus filicifolius (Phrymaceae, Section Simiolus), is a new species described from the northwestern corner of the Sierra Nevada of California. The new taxon is differentiated from close relatives of Mimulus L. (M. laciniatus Gray and M. guttatus DC.) mostly by having many finely divided, bi-pinnately compound leaves. Mimulus filicifolius occurs mainly within ephemeral seeps of rock outcrops, where it occupies similar habitats to M. laciniatus, which occurs farther south in the Sierra Nevada. Mimulus filicifolius appears to be highly geographically restricted, and is currently known only from Butte and Plumas Counties within the Plumas National Forest. It therefore merits strong conservation consideration.
The genus Mimulus L. (Phrymaceae) is a diverse plant group that has its center of diversity in western North America (Grant 1924) . Within this group, section Simiolus contains a variety of species that inhabit a wide array of habitats, from coastal areas to high mountains, and has become a focal group of interest in ecological and evolutionary studies (Wu et al. 2007 ). Within section Simiolus, the Mimulus guttatus DC. species complex comprises a group of morphologically differentiated, yet often interfertile species (Vickery 1964) . Here we describe a new species that is distinguished within section Simiolus mainly by having finely divided leaves, specimens of which were previously determined as Mimulus laciniatus A. Gray.
Species having divided leaves and leaf margins are rare within the genus Mimulus. Mimulus guttatus can have toothed margins, especially near the leaf base (Grant 1924 ), yet leaves of M. guttatus are mostly entire. Section Simiolus specimens having very finely divided leaves have been collected in and near Plumas National Forest since 1974 (CA S871913). Mimulus laciniatus was previously the only known member of Mimulus to have strongly dissected leaf margins (Grant 1924; Thompson 2012) . Mimulus laciniatus is an annual plant endemic to the central western slope of the California Sierra Nevada where it primarily occupies ephemeral granite seeps at elevations generally .900 m (Sexton et al. 2011) . Mimulus laciniatus leaf divisions extend throughout the leaf, forming a laciniate or pinnately compound shape. The M. laciniatus species range is found between Tulare and Amador counties from south to north, respectively, but the morphologically distinct taxon described here (previously described as M. laciniatus) occurs approximately 150 kilometers north of the nearest known populations of M. laciniatus (Fig. 1) .
Butte and Plumas County specimens, previously determined as M. laciniatus, differ morphologically from M. laciniatus mainly by having leaves that are finely twice-pinnately compound and having more primary leaf divisions, giving the leaves a delicate, fern-like appearance. Molecular genetic analyses indicate that the Butte Co. subpopulation from which the type specimen described here originates is genetically distinct from the M. laciniatus clade, and reproductive barriers in the form of hybrid sterility exist between this subpopulation and M. laciniatus and M. guttatus populations (Ferris et al., unpublished data) . First-generation hybrids between individuals from this new taxon and M. guttatus and M. laciniatus individuals exhibited hybrid sterility, whereas there is no comparable barrier between the same M. laciniatus and M. guttatus individuals. The above evidence of strongly differing morphological characters, reproductive barriers, and evidence of divergent evolution leads us to conclude that the northern Sierran plants previously identified as M. laciniatus should be treated as a distinct species. Herbaceous annual, 3-38 cm, glabrous throughout. Leaf petioles 0-32 mm, leaf blade 3-68 mm, oblanceolate to 6 ovate, bi-pinnately, narrowly to finely lobed (linear) or dissected, often having .8 primary pinnae divisions on a side. Inflorescence a raceme, generally .5-fld; bracts clasping at base, entire, ovate. Flowers open, occasionally cleistogamous; pedicel 2.5-14 mm; calyx 2-11 mm, strongly curved (rounded), asymmetrically swollen in fruiting, 6 glabrous, lobes unequal, lowest 2 upcurved in fruiting; corolla pale yellow, tubethroat 4-8 mm; placentas axile. Fruit 3-8 mm, ovoid to fusiform, loculicidal (indehiscent), chambers 1-2; seeds many, generally ,1 mm, ovoid, 6 yellow to dark brown.
TAXONOMIC TREATMENT

Mimulus filicifolius
Mimulus filicifolius is distinguished from M. laciniatus by having strongly bi-pinnately and finely divided-often linear-leaf margins in larger plants, and more primary leaf divisions (often having 8 or more primary leaf divisions on one leaf side) (Figs. 4, 5) , as opposed to having mostly laciniate to occasionally bi-pinnate leaf shapes (with 7 or less primary leaf divisions on one leaf side, often 3 or less) with oblanceolate lobes; having clasping, entire, ovate floral node bracts, as opposed to having bract bases longtapered to petioled, and bracts narrowly lanceolate to pinnately lobed; and having pedicels less than 2 times the calyx length, as opposed to often having pedicels equal to 2 times the calyx length or longer (Table 1 ( Table 2 ). The following paratypes (herbarium and specimen codes are given in parentheses) are from the M. filicifolius geographic range and were previously identified as M. 12 locales from four counties representing much of the species range of M. laciniatus (Table 2) . We recorded data from each plant having clearly observable traits on a herbarium collection sheet (Table 2 ). Only complete individuals (i.e., having attached roots or being the only specimen on a sheet) were counted. For leaf shape, we recorded the greatest number of primary divisions on one side of the longest leaf on a plant. Leaf margin lobes near the leaf tip were included in counts since it was difficult to distinguish primary and secondary pinnae there. A total of 34 and 57 individuals were measured for leaf shape in M. filicifolius and M. laciniatus, respectively. For pedicel length, we measured the longest pedicel and its associated calyx on a given plant and recorded the pedicel/calyx length ratio. We measured a total of 36 and 73 individuals for pedicel/calyx length ratios for M. filicifolius and M. laciniatus, respectively.
Morphological data were analyzed using REML (JMP, version Pro 10). The effect of species was considered a fixed factor, whereas population (locale) was considered a random factor nested within species since we were primarily interested in species differences. Species differences were highly significant for both leaf and pedicel traits. For leaf shape, M. filicifolius and M. laciniatus had least square means of 8.23 (60.78 SE) and 2.52 (60.65 SE) primary pinnae, respectively (df 5 1; error df 5 17.29; F 5 31.75; P , 0.0001; Fig. 5a ). For pedicel length, M. filicifolius and M. laciniatus had least square means of 1.15 (60.32 SE) and 3.23 (60.24 SE) pedicel/calyx length ratios, respectively (df 5 1; error df 5 16.89; F 5 26.91; P , 0.0001; Fig. 5 ).
Distribution and Habitat
The epithet ('fern-leaved' in Latin) for the new species refers to its strong and finely compound leaf structure (Figs. 2-4) . Mimulus filicifolius is known between 430-1280 m within the Feather River watershed of the northern California Sierra Nevada (Fig. 1) and most specimens are known from slow-draining, ephemeral seeps of the Bald Rock Pluton in Butte County (e.g., Big Bald Rock, Little Bald Rock, and Bald Rock Dome), with noted exceptions (e.g., localities on Lovejoy basalt at Lumpkin Ridge). These habitats are mainly comprised of exfoliating granite slabs on which mosses and club mosses grow and occur within a mixture of chaparral and yellow pine forest, dominated by Arctostaphylos viscida Parry, Quercus chrysolepis Liebm., Quercus kelloggii Newb., Pinus ponderosa ex Lawson and C. Lawson, and Pseudotsuga menziesii (Mirb.) Franco. Noted native plant associates of M. 
Conservation Considerations
Mimulus filicifolius is endemic to the northwestern corner of the California Sierra Nevada and is known from only 12 locales on or adjacent to the Plumas National Forest, several of which are closely spaced (Fig. 1) . We did not perform extensive searches to locate new populations 
DISCUSSION
We find no evidence that Mimulus laciniatus occurs within the species range of M. filicifolius. All specimens known from Butte and Plumas counties are consistent with the M. filicifolius phenotype and it appears from our analysis that these two taxa are strongly diverged geographically and evolutionarily.
Mimulus filicifolius has a lobed leaf shape similar to, but more finely dissected than, M. laciniatus. Mimulus filicifolius and M. laciniatus also occupy similar habitats-seeps in rocky outcrops. M. laciniatus has been shown to be adapted to these habitats compared to its close relative, M. guttatus (Peterson et al. 2013 ). Since M. filicifolius is genetically distinct from M. laciniatus (Ferris et al., unpublished data) its leaf shape may be an independent derivation of lobed leaves in the genus Mimulus, which would represent parallel phenotypic evolution in parallel environmental conditions and thus be strong evidence of adaptation.
A lobed leaf shape may be adaptive in exposed, outcrop environments because it may help reduce heat stress and water loss in the daytime and/or reduce cold stress at night. Rock outcrops are drier, more light-intensive and have more extreme ground temperatures than the longer-lasting seep and stream habitats of nearby Simiolus species such as M. guttatus or M. nasutus (K. Ferris unpublished data). Lobed leaves have thinner boundary layers than round leaves, which increases the efficiency of convective heat transfer. Heat loss through convection can reduce the amount of water lost to evaporative cooling in hot, dry environments like rocky outcrops (Givnish 1978; Schuepp 1993; Nobel 2005; Nicotra et al. 2011) .
Lobed leaves may also contribute to freeze tolerance early in the growing season when nights are still cold. On clear nights, leaves in exposed, open areas like M. filicifolius and M. laciniatus habitats radiate heat to the cold sky. This radiation can cause leaf temperatures to fall below air temperature by several degrees and thus leaves can freeze when air temperatures are near, but still above 0uC (Darwin and Darwin 1880; Nobel 2005 ). Because of their reduced boundary layer lobed leaves should stay closer to air temperature than round leaves and thus warmer at night. Because of the above physiological effects lobed leaves in M. filicifolius and M. laciniatus could be a key adaptive trait in the rocky outcrop environments they occupy, although we acknowledge that these hypotheses remain to be rigorously tested.
